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REMARKS 

The Examiner has objected to the drawings. Amendments have been made 
hereinabove to the specification, in order to avoid such objections. Specifically, five 
drawings numbered as Figures 7 to 1 1 relating to the features of claims 30, 31, 34, 37 and 40 
respectively, have been added to the specification. Moreover, the page numbering of the 
drawings as filed has been amended to bring them into consistency with the additional 
drawings, and the relevant parts of the description have been amended to refer to the 
additional drawings. Such amendments conform the specification to the drawings (and 
vice-versa), as originally filed. Thus, no new matter has been added 

The Examiner has objected to the specification. Applicant asserts that such 
objection is avoided in view of the replacement specification provided herewith. 

The Examiner has rejected Claim 40 under 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the written requirement, Specifically, the Examiner has stated that 
"an outermost layer having an inner periphery longer than the outer periphery of the layer 
adjacent therto" is not enabled. Applicant respectfully disagrees. 

It is submitted that it would be clear to a person skilled in the art from the 
wording of the claim alone how the signal transmitting cable could be arranged. In 
particular, it would be clear that the layer adjacent the outermost layer referred to in 
Claim 40 could be the first layer in the case where the cable does not comprise a second 
layer, or alternatively could be the second layer in the case where the cable comprises a 
second layer in addition to a first layer. 

Thus, applicant respectfully asserts that it would be clear to a person skilled in the 
art, from the wording of the claim alone, that in having an outermost layer with an inner 
periphery longer than the outer periphery of the layer adjacent thereto, this could for 
example, enable the removal of the outermost layer by sliding, since the outermost layer 
would be loose, or there would be a gap between the outermost layer and the layer 
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adjacent thereto, It is therefore submitted that the claim, as it stands, is sufficiently clear 
enough for a person skilled in the art to understand the meaning of the claim, and that no 
amendment to the claim in this regard is required. 

The Examiner has rejected Claims 28-40 under 35 U.S.C. 1 12, second paragraph, 
as be indefinite, Applicant asserts that the Examiner's objection to Claim 28 is avoided 
due to amendments made to said claim to refer to "the first signal transmitting members 
of the first signal transmitting portion / 1 Further, Claim 28 has been amended to specify a 
technique therein for each said row containing a plurality of said members, said 
members are arranged such that neighbouring members of said row are in touching 
contact with each other." In view of this, it is submitted that amendment to specify "said 
row" is clearer than the amendment requested by the Examiner, since the claim already 
makes it clear that the neighbouring members of each said row are in touching contact 
with each other. Additionally, in response to the Examiner's rejection that Claim 40 is 
unclear and causes confusion, applicant respectfully asserts that this rejection has already 
been addressed above in relation to enablement. 

The Examiner has rejected Claims 28, 32, 36, 40, and 41 under 35 U.S.C 102(b) 
as being anticipated by Sano et al (U.S. Patent No, 5,109,456). Applicant respectfully 
disagrees with such rejection, especially in view of the amendments made hereinabove to 
each of the independent claims 

With respect to the independent claims, the Examiner has relied on the following 
excerpt from Sano to make a prior art showing of applicant's claimed "first signal 
transmitting portion including a plurality of elongate, flexible first signal transmitting 
members, wherein the first signal transmitting members of the first signal transmitting 
portion are surrounded by a first layer of resin material curable by means of radiation 
such that only the outermost signal transmitting members are in contact with said first 
layer, and said first signal transmitting members are arranged to form at least three rows, 
wherein for each said row containing a plurality of said members, said members are 
arranged such that neighbouring members of said row are in touching contact with each 
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other, each recess formed by neighbouring members of a first said row facing towards a 
second said row accommodates a respective member of said second row, and said first 
layer is in touching contact with substantially all of the outward facing surface of the first 
signal transmitting portion" (see this or similar, but not necessarily identical language in 
the independent claims), 



(Sano, Figure 4) 

"FIG. 4 shows an optical fiber unit 21 of a third embodiment of 
the present invention. The optical fiber unit 21 is composed of 
a even pub -units 22 each constituted by three optical fibers 
(multi-mode glass optical fibers) 23 gathered and coated with a 
primary coating {nylon) 24. The sub-units 22 are arranged bo that 
one central sub-unit: is surrounded by six other sub-units, while 
the six outer sub-units are twisted. A secondary coating 
(ultraviolet setting resin) 25 is applied on the seven sub-units 
22, and a porous layer (foamed polyethylene ) 26 is applied on the 
secondary coating 25. The optical fiber unit 21 was manufactured 
so that the diameter of the primary coating 24 was 0.5 nmi.phi., 
the diameter of the secondary coating 25 was 2.7 mm. phi., and the 
outer diameter of the optical fiber unit 11 was 4.2 mm. phi.." 
(Sano, Col. 5, lines 29-43, not specifically cited - emphasis 
added) 

US 5,109,456 (US'456) (see Figure 4) discloses an optical fibre unit comprising 
seven signal transmitting members in the form of sub-units 22, each comprising three optical 
fibres 34 coated with a primary coating 24. The sub-units themselves are arranged into three 
rows, and are surrounded by a secondary coating 25 made from UV setting resin. 
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The claimed invention as defined by Claims 28 and 41 differs from the cable 
disclosed in US'456 in that, in the cable of the claimed invention, only the outermost 
signal transmitting members are in contact with the first layer of resin material curable by 
means of radiation. Conversely, in US'456, the secondary coating 25 additionally fills 
the interstices between the innermost signal transmitting members, as can be clearly seen 
from Figure 4. It is therefore submitted that the claims are novel over US '456. 

As a result of this difference, the signal transmitting cable of the claimed invention 
has the optional advantage that the cable is provided with sufficient stiffness whilst still 
allowing sufficient axial sliding of the optical fibres relative to each other in order to 
minimise the application of stress to the optical fibres when the cable is bent. A further 
optional benefit of leaving the internal interstices free from any radiation curable resin is that 
UV light is typically used to cure such materials; if the internal interstices include radiation 
curable resin, then the UV light may not penetrate the internal interstices, particularly in the 
case of arrangements in which there are a large number of fibres, Partially cured or uncured 
resin is detrimental to the long-term life of the optical fibres. 

The technical problem associated with US'456 can therefore be seen to be the 
provision of a signal transmitting cable which minimises stress to the optical fibres in the 
event that the cable is bent, and which does not result in partially cured or uncured resin 
accumulating in the interstices. 

None of the prior art cited by the Examiner in the Office Action, namely US 
4,892,442, US 4,523,804 and US 6,801,696, discloses a signal transmitting cable wherein 
only the outermost signal transmitting members are in contact with the first layer of resin 
material curable by means of radiation. It is therefore submitted that a person skilled in the 
art, in attempting to solve the problem associated with US'456, would find no solution in any 
of the prior art. 

It is therefore submitted that a person skilled in the art could not combine US *45 6 
with any of the prior ait to arrive at the claimed invention as defined by Claims 28 and 41, 
and that the claimed invention is thus unobvious* 
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The Examiner is reminded that a claim is anticipated only if each and every 
element as set forth in the claim is found, either expressly or inherently described in a 
single prior art reference. Verdegaal Bros. v. Union Oil Co. Of California, 814 F.2d 628, 
631,2USPQ2dl051, 1053 (Fed. Cir. 1987). Moreover, the identical invention must be 
shown in as complete detail as contained in the claim, Richardson v. Suzuki Motor 
Co.U% F.2d 1226, 1236, 9USPQ2d 1913, 1920 (Fed. Cir. 1989). The elements must be 
arranged as required by the claim. 

This criterion has simply not been met by the above reference, as noted above. A 
notice of allowance or specific prior art showing of each of the foregoing claim elements, 
in combination with the remaining claimed features, is respectfully 

Thus, all of the independent claims are deemed allowable. Moreover, the 
remaining dependent claims are further deemed allowable, in view of their dependence 
on such independent claims. 

In the event a telephone conversation would expedite the prosecution of this 
application, the Examiner may reach the undersigned at (408) 505-5 100. The 
Commissioner is authorized to charge any additional fees or credit any overpayment to 
Deposit Account No. 50-1351 (Order No. UDL IPO 17). 



P.O. Box 721120 

San Jose, CA 95172-1120 

408-505-5100 
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SIGNAL TRANSMITTING CABLE 

Related Applications) 

The present application claims the priority of- aUnited Kingdom patent application filed 
August 10, 2002 under application number 021 8624.5, United Kingdom patent application 
filed September 26, 2002 under application number 0222256.0, and United Kingdom 
patent application filed June 6, 2003 under application number 03 13017.6, all of which are 
incorporated by reference. 

Field of the invention 

The present invention relates to signal transmitting cables, and relates particularly, but not 
exclusively, to optical fibre signal transmitting cables. 

Background of toe Invention 

Optical fibres have traditionally been installed into underground ducts by attaching a pulling 
member to one end of the cable, and winching the cable into the duct As a result, such cables 
were large and heavily reinforced to protect the relatively delicate optical fibre elements from 
damage during installation. 

Traditional cables were constructed by first manufacturing sub-assemblies comprising tubes 
manufactured from thermoplastic materials and containing typically twelve fibre optic 
elements. A number of these tubes were then assembled together by stranding them around a 
central strength member. The stranding process, and the fact that the tube is large relative to 
the space occupied by the fibre optic elements, means that all fibres experience the same strain 
when the cable is bent during installation, and the loose tube construction allows the fibres to 
move and accommodate the strain, resulting in minimal signal losses. 
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More recent techniques for cable installation involve blowing the cable into a duct by means of 
compressed air, for example as described in EP 0 1 08590. This blowing process distributes the 
installation foTce along the entire length of the cable within the duct, as a result of which the 
installation force at the leading end of the cable can be reduced, and much of the reinforcement 
can therefore be removed from the cable. This provides significant advantages, since there is 
an increasing requirement for cables to become more compact, primarily because city networks 
are congested and providing new underground ducts in cities is expensive and involves 
substantial disruption. 

Installation of cables by blowing involves both the use of fluid drag operating on the sheath of 
the cable, and a pushing force, usually generated by drive rolleis or a caterpillar pushing device 
which forms part of the blowing equipment. At the initial stages of installation, there is very 
little cable installed in the tube, and the effect of fluid drag is therefore small compared to the 
pushing effect. As more of the cable is installed, the installation force derived from the fluid 
drag becomes more significant. 

It is therefore desirable for cables designed for installation by blowing to have adequate 
stiffness to facilitate the initial pushing requirement. In the case of cables constructed from 
sub-assemblies, the fibres are loosely contained in an outer sheath of the sub-assembly. 
Because the individual fibres are not constrained, they do not provide the cable with sufficient 
stiffness, and it is therefore desirable that the cable be constructed with a central strength 
member, typically manufactured using a glass-reinforced polymer. The strength member is 
sufficiently stiff that it dominates the stiffness of the assembly and, because of its central 
location, ensures that the cable does not preferentially bend in one direction rather than 
another. 

However, the use of a central strength member undesirably increases the size of the cable. 

An attempt to produce a cable for installation by blowing without the use of a central strength 
member is disclosed in EP 0521710, which describes a cable in which 2, 4 or 8 individual 
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optical fibres are in touching contact and arc encapsulated in an outer layer, typically a UV 
cuied aciylate. Encapsulation of the fibres in a UV cured acrylate results in the individual 
fibres being restrained from moving relative to each other, and the cable derives its stiffness 
from this, eliminating the requirement for the central strength member. However, the fact that 
the fibres are locked together means that when the assembly is bent, the fibres impose a strain 
on the outer coating of the cable, The larger the diameter of the fibre unit^ the greater the 
tensile stress applied to the outer surface for a given bend radius. Fibre optic cables containing 
4 or 8 fibres are found to create such a high load that a phenomenon known as fibre breakout is 
experienced, and which has a detrimental effect on cable performance. 

EP 0521 7 10 discloses a process which produces satisfactory results on cables with fibre counts 
of 2, 4 and 8 fibres by changing the coating arrangement to ensure that fibres do not break out 
of the coating, even with larger diameter cables containing 8 fibres. However, it is desirable to 
manufacture cables having more than 8 fibres, but attempts to manufacture such cables have 
had difficulty in overcoming the problem of fibre breakout An attempt to overcome this 
problem is disclosed in EP 0422764 in which 12 fibres are provided, the fibres being 
accurately located and locked in position relative to each other by first assembling sets of 4 
fibres into a ribbon sub-assembly by edge bonding the 4 fibres to each other, and laying 3 such 
sub-assemblies on top of each other to form abasic construction which is then encapsulated in 
an outer layer. 

Compact ribbon cable assemblies of this type suffer from the drawback that the surfaces of the 
ribbons in such cables are smooth, and the ribbons are therefore free to slide relative to each 
other. In addition, because the fibres are bonded in a flat arrangement, when the cable is bent 
in a direction which imposes a sideways moment on the flat ribbons, the force generated is 
high and the central ribbon, which is free to slide between the two outer ribbons, is then forced 
to break out through the outer acrylate coating, producing micro bending and unacceptable 
signal losses. 
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An attempt to overcome this problem is disclosed in DE 42 1 1489 by reducing the diameter of 
the individual optical fibres. An individual fibre is provided with a protective outer layer of 25 
microns or less, instead of the 60 micron coating usually applied. This reduces the overall 
diameter of the individual fibres by approximately 30%, which has the effect of making the 
assembly smaller and therefore reducing the strain imposed on the coating. However, this 
arrangement is inconvenient because most commercially available fibres have the same 
dimensions, and equipment for splicing and terminating fibres is therefore adapted to these 
standard dimensions. Furthermore, DE 421 1489 describes an arrangement in which adjacent 
fibre ribbons are offset to reduce the height of the assembly. Such ribbon constructions 
produce assemblies with a very high preference to bend in one direction, and are therefore not 
suitable for cables designed for installation by blowing. 

US 5787212 discloses an arrangement of 7 fibres of equal diameter in which 6 fibres are 
disposed in a circular pattern in touching contact with each other and around a central fibre. 
When the fibres are coated with resin curable by UV radiation, the touching fibres ensure that 
resin does not enter the spaces between the fibres, which minimises the problem of UV light 
not adequately penetrating the outer fibres and inadequately curing resin located between the 
fibres . Uncured resin has the potential to break down and generate agents which may damage 
the glass fibres, adversely affecting their long-term signal transmitting performance. 

Although the arrangement of US 5787212 has very good bending properties, since it is 
completely balanced with no preferential bending characteristics, and strain imposed on one 
fibre is partially distributed into the other fibres by virtue of the touching contact, groups of 7 
fibres are not used commercially, since fibres are almost always deployed in pairs and it is 
desirable to manufacture cables with higher fibre counts suitable for installation by blowing. 
Traditional cables almost exclusively contain 12 fibres or multiples thereof. 

Preferred embodiments of the present invention seek to overcome the above disadvantages of 
the prior art. 
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Summary of the Invention 

According to an aspect of the present invention, there is provided a signal transmitting cable 
comprising a first signal transmitting portion including a plurality of elongate, flexible first 
signal transmitting members, wherein the first signal transmitting members are surrounded by 
a first layer of resin material curable by means of radiation such that only the outermost signal 
transmitting members are in contact with said first layer, and said first signal transmitting 
members are arranged to form at least three tows, wherein for each said row containing a 
plurality of said members, said members are arranged such that neighbouring members of a 
row are in touching contact with each other, each recess formed by neighbouring members of a 
first said row facing towards a second said row accommodates a respective member of said 
second row, and said first layer is in touching contact with substantially all of the euteftttest 
outward facing surface of the first signal transmitting portion- 
By providing a cable in which only the outermost signal transmitting members are in contact 
with the first layer and recesses formed by neighbouring members of a first row accommodate 
members of a second row, this provides the advantage of enabling relative movement of the 
optical fibres to be restrained to give the cable sufficient stiffness, while allowing sufficient 
axial sliding of the optical fibres relative to each other to minimise die application of stress to 
the optical fibres when the cable is bent. 

The first signal transmitting portion may include 12 said first signal transmitting members 
arranged in 4 rows having 2, 3, 4 and 3 signal transmitting members respectively. 

It is found that a cable having a signal-transmitting portion containing 12 first signal- 
transmitting members arranged in this manner enables an optical fibre cable having 
surprisingly and exceptionally favourable bending properties to be constructed. 
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The first signal transmitting portion may include 18 said first signal transmitting members 
arranged in 5 rows having 2, 4 f 5, 4 and 3 signal transmitting members respectively. 

The first signal transmitting portion may include 24 said first signal transmitting members 
arranged in 5 rows having 4, 5 f 6, 5 and 4 signal transmitting members respectively. 

The cable may further comprise a second signal transmitting portion comprising a plurality of 
elongate, flexible second signal transmitting members arranged around the periphery of said 
first layer, wherein said external dimensions of said first layer are arranged such that each said 
second signal transmitting member is in touching contact with two adjacent said second signal 
transmitting members. 

The cable may further comprise a third signal transmitting portion comprising a plurality of 
elongate, flexible third signal transmitting members arranged outwardly of said second signal 
transmitting portion. 

The second signal transmitting members may be embedded in a second layer. 

Said first layer may be formed of resin material cured by means of ultraviolet radiation. 

An outer surface of the cable may be modified to facilitate installation into a duct by means of 
fluid flow. 

The outer surface may be provided with ribs. 

The outer surface may include at least one anti-static material. 

The outer surface may include at least one friction reducing material. 
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The cable may further comprise an outermost layer having an inner periphery longer than the 
outer periphery of the layer adjacent thereto to enable removal of said outermost layer from the 
cable. 

According to another aspect of the present invention, there is provided a method of forming a 
signal transmitting cable, the method comprising arranging a plurality of elongate, flexible first 
signal transmitting members in at least three rows, wherein for each said row containing a 
plurality of said members, said members are arranged such that neighbouring members of a 
row axe in touching contact with each other, and each recess formed by neighbouring members 
of a first said row facing towards a second said row accommodates a respective member of a 
said second row; 

surrounding said first signal transmitting members by a first layer of resin material curable by 
means of radiation such that only the outermost signal transmitting layers are in contact with 
said fust layer, and such that said first layer is in touching contact with substantially all of the 
outward farina out e rmost surface of the first signal transmitting portion; and 

curing said first layer by means of radiation. 

The method may further comprise arranging a plurality of elongate, flexible second signal 
transmitting members around the periphery of said first layer such that each said second signal 
transmitting member is in touching contact with two adjacent said second signal transmitting 
members; and 

Fixing said second signal transmitting members in position; 

fixing said second signal transmitting members in position relative to said first layer. 

The step of fixing said second signal transmitting members in position relative to said first 
layer may comprise embedding said second signal transmitting members in a second layer. 
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| Bill EE DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the present invention will now be described, by way of example 
only and not in any limitative sense, with reference to the accompanying drawings, in which:- 

Figure 1 is a schematic cross-sectional view of a cable not forming part of the present 
invention; 

Figure 2 is a schematic cross-sectional view of cable not forming part of the present invention; 

Figure 3 is a schematic cross-sectional view of a cable not forming part of the present 
invention; 

Figure 4 is a cross-sectional view of a cable not forming part of the present invention; 
Figure 5 is a cross-sectional view of a cable of a fir$t ^ -embodiment of the present invention; 

ttnw 

Figure 6 illustrates optical attenuation characteristics of the cable ofFigure 5 over a wide range 
of temperatures;? 

Figure 7 is a cross-sectional view of a cable of a second embodiment of die present invention: 

Figure 8 is a cross-sectional view of a cable of a third embodiment of the pres e nt invention: 

Figure 9 is a cross-sectional view of a cable of a fourth embodiment of the present invention; 

Figure 1 0 is a cross-sectional view of a cable of a fifth e mbodiment of the present invention; 
and 
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Fifture 1 1 is a cross-sectional view of a cable of a sixth embodiment of the present invention, 

Detailed Description 

Referring to Figure 1 , a fibre optic cable 2 containing 8 optical fibres is constructed by coating 
a single central fibre 4 with a UV curable acrylate material 6 to increase the outside diameter 
of the coated fibre 4 from a standard commercial diameter of 245 microns to 320 microns. 
The diameter of 320 microns is such that 7 further optical fibres 10, of identical construction to 
the central fibre 4 and having a standard commercially available diameter of 245 microns, can 
be arranged around the circumference of the coated central fibre 4 such that each of the 7 fibres 
10 is in touching contact with the coated larger diameter central fibre 4 and its two adjacent 
fibres 10. 

The assembly is then coated with an outer layer 12 of UV curable acrylate material, the 
material being applied in liquid form under low pressure. Because the 7 outer fibres 1 0 are in 
contact with the coated central fibre 4 and their 2 respective neighbours 1 0, none of the outer 
fibres 10 can move during the coating process, as a result of which the acrylate material of the 
outer layer 12 does not penetrate into gaps 1 4 between the coated central fibre 4 and the outer 
fibres 1 0. This provides the advantage of avoiding insufficiently cured material in the gaps 14 
in the assembly, which could otherwise have a detrimental effect on the optical performance of 
the cable. 

The arrangement shown in Figure 1 also has the advantage over the arrangement of EP 
0521710 that the outside diameter of the 7 outer fibres 10 is 800 microns, while that of the 
prior art is 9 14 microns. This enables the finished cable to be smaller and the coating of the 
finished cable to contain less acrylic coating material 12 than in the prior art, the acrylic 
coating material 12 being generally very expensive. Furthermore, the smaller the outside 
diameter of the assembly, the lower the strain applied to the outer coating 1 2 when the cable 2 
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is bent Also, because of the circular arrangement of the outer fibres 10, the assembly has no 
preferential bending characteristics, which optimises the cable=s performance during 
installation in a duct by fluid drag, 

Referring to Figure 2, in which parts common to the arrangement of Figure 1 are denoted by 
like reference numerals but increased by 100, a cable 102 is produced by arranging 10 fibres 
110 around 2 inner fibres 1 04 which have been coated with acrylate material 1 06 to provide an 
outer diameter of 547 microns. Each of the outer fibres 1 10 is therefore in touching contact 
with the inner layer 106 and with two adjacent outer fibres 1 10, as a result of which UV 
curable acrylate forming an outer layer 112 does not penetrate into the gaps 114 inwardly of 
the outer fibres 110. 

A further arrangement is shown in Figure 3, in which parts common to the arrangement of 
Figure 1 are denoted by like reference numerals but increased by 200. The cable 202 has a core 
203 identical in construction to the cable 2 of Figure 1, the core 203 having an outer coating 
212 of outside diameter of approximately 1010 microns. This enables 16 outer optical fibres 
216 to be arranged outwardly of the core 203, such that each of the outer fibres 216 is in 
contact with its two neighbouring fibres 216. The entire assembly is then provided with an 
outer coating 218 of a suitable acrylic coating to hold the outer fibres 216 in place. 

It is found that as the number of layers of fibres increases, the stiffness of the assembly 
becomes undesirably high, as a result of which high friction generated by forcing the cable 
around bends impedes installation of the cable by fluid drag. Furthermore, as the diameter of 
the cable increases, the problem of fibre breakout occurs. This problem is alleviated by 
replacing the outer acrylic layer 218 of the arrangement of Figure 3 with a thin flexible 
lightweight sheath, which allows the outer fibres 216 to move relative to each other, 
Alternatively, it is possible to encapsulate the outer fibres 2 1 6 in outer layer 218 and allow the 
inner fibres 210 to move relative to each other. The stiflhess of the assembly can also be 
adjusted by selecting suitable grades of acrylic resin. 
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A farther arrangement is shown in Figure 4, in which parts common to the arrangement of 
Figure 3 are denoted by like reference numerals but increased by 100. The cable 302 has 8 
fibres 304 are encapsulated by a UV curable layer 306 having a diameter of approximately 
1010 microns, and 1 6 outer fibres 316 arranged in a circular formation around the inner fibres 
304, in a manner similar to the external fibres 216 Figure 3, 

In the arrangement shown in Figure 4, the optical fibres 304 are held in position by means of 
the UV curable layer 306 so that the UV curable material of the layer 306 does not penetrate 
into the gaps between the optical fibres 304 and the outermost optical fibres 304 are restrained 
by the layer from moving axially. It is found that such an arrangement provides surprisingly 
favourable bending properties, making the cable particularly suitable for installation in a tube 
by means of blowing. 

Exceptionally favourable bending properties are obtained in the case of 12 fibres being 
arranged as shown in Figure 5, in which parts common to the arrangement of Figure 4 are 
denoted by like reference numerals but increased by 1 00. The cable of Figure 5 is constructed 
in an identical manner to the cable of Figure 4, but the inner fibres 404 of the embodiment of 
Figure 5 are arranged in rows having 2, 3, 4 and 3 fibres respectively. This cable is found to 
have bending properties not previously achievable in cables of 12 fibres. For example, the 
cable of Figure 5 meets the bending performance requirement set out in EP 052 1 7 10, although 
that test is designed primarily for cables containing only 4 or 8 fibres. Advantageous bending 
properties are also achieved with cables constructed as in the embodiment of Figure 5, but 
containing 1 8 fibres 404 arranged in rows of 2, 4, 5 S 4 and 3 fibres, and 24 fibres 404 arranged 
in rows of 4, 5, 6, 5 and 4 fibres. 

Referring now to Figure 6, the signal loss over a wide temperature range associated with cables 
of the embodiment of Figure 5 is shown. The different curves show signal attenuation in the 
individual fibres 404 of the cable of Figure 5. It can be seen that the cable can withstand 
exposure to a wide temperature range. This is a surprising result. Prior art cables as described 
in EP01 576 1 0 incorporating polyethylene outer layers display poor optical performance below 
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approximately B20 C. This is usually attributed to a change of phase in polyethylene at around 
this temperature and for this reason polyethylene is not normally selected for the tight jacketing 
of fibre optic elements. 

The cable of Figure 7 is constructed in a similar fashion to the cable of Figure 5, with die inner 
fibres 504 of the embodiment of Figure 7 being arranged in rows having 2. 3» 4 and 3 fibres 
respectivel y, and being surrounded bv a U V curable laver 506. However, the cable of Figure 7 
additionallycomprises an outermost l ayer 5 1 0 having an inner periphery longer than the outer 
periphery of the laver 506. 

The cable o f Figure 8 is constru cted in a similar fashion to thecable of Figure 5. with the inner 
fibres 604 of the embodiment of Figure 8 being arranged in rows having 2. 3. 4 and 3 fibres 
respe ctively, and being siirrounded bv a UV curable layer 606, However, the laver 606 is 
surrounded bv an outermost laver 610 which is provided with ribs 61 L 

The cable of Figure 9 is constructed in a similar fashion to the cable of Figure 5. with the inner 
fibres 704 of the embodiment of Figure 9 being arranged in rows having 2. 3. 4 and 3 fibres 
respectively- and being surrounded bv a UV curable layer 706. However, the cable further 
comprises a second signal transmitting portion comprising a plurality of optical fibres 708 
arranged around the periphery of (he layer 706. wherein the external dimensions of the laver 
706 are arranged such that each optical fibre 708 is in touching contact with two adjacent 
optical fibres 708, The optical fibres 708 are surrounded by a second UV curable layer 711, 
and the cable further comprises a third signal transmitting portion comprisin g a pl urajitv of 
optical fibres 712 arranged outwardly of the second signal transmitting portion. 

The cable of Figure 10 is constructed in a similar fashion to the cable of Figure 5 . with the 
fibres 804 being surrounded bv a UV curable laver 806. However, the fibres 804 of the 
embodiment of Figure 1 0 are aiTs mjjgd J n rows having 4^ 5. 6. 5 and 4 fibres respectively. 
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The cable of Figure 1 1 is constructed in a similar fashion to the cable of Figure 5 , with the 
fibres 90 4 being surrounded b v a UV curable laver 906. However, the fibres 904 of the 
embodiment of Figure 1 1 are arranged in rows having 3. 4, 5. 4 and 2 fibres respectively. 

It will be appreciated by persons skilled in the art that the above embodiments have been 
described by way of example only, and not in any limitative sense, and that various alterations 
and modifications are possible without departure from the scope of the invention as defined by 
the appended claims. 
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